Objective: the different clinical and laboratory features and response to treatment of patients with acute brucellar epididymo-orchitis (BEO) reporting to the reference hospital in Southeastern Anatolia of Turkey. Material and methods: in this study, 27 male patients with brucellosis, who presented with epididymitis or epididymo-orchitis (EO) at the university hospital in Diyarbakir from 1998 to 2006, were included. They were compared with the other male patients. Positive blood culture or high agglutination titers of ≥ 1/160 and positive clinical manifestations of brucellosis were the main criteria for diagnosing brucellosis. Results: fourteen patients had unilateral EO. Leukocytosis was present in 10 patients; all of them had initial agglutination titers of ≥ 1/160 and 10 patients had a positive blood culture. All patients received combined therapy with streptomycin for the first 21 days (or oral rifampicin for 6-8 weeks) with doxycycline or tetracycline for 6-8 weeks. All showed improvement, fever subsided in 3-7 days, and the scrotal enlargement and tenderness regressed. Only one patient had a relapse within one year. Conclusion: in brucellosis-endemic areas, clinicians encountering EO should consider the likelihood of brucellosis. In this study, young age was the most common risk factor, and leukocytosis and high CRP level were the most common laboratory findings. Most cases were unilateral. All patients responded to medical management very well. Conservative management with combination antibiotic therapy was adequate for managing BEO. Conclusively, brucellosis must be considered as a cause of orchitis, especially in endemic regions like Turkey.
INTRODUCTION
Brucellosis is a zoonosis widely distributed worldwide. Millions of individuals are at risk throughout the world, especially in developing countries in which infection in animals is not under control. Although the current incidence of brucellosis in developed countries is low, it occurs sporadically in occupationally exposed groups, including farmers, veterinarians, and laboratory and slaughterhouse workers. 1, 2 Brucellosis is an endemic disease in Turkey. The incidence of this disease in our country is 23 per 100,000 yearly. 3 It is frequent especially in the rural areas of the middle and southeastern regions, and Brucella melitensis is the most prevalent strain. 4 The disease typically attacks young and middle-aged adults, with a low incidence among infants and elderly patients. 5 It has high degree of morbidity for humans, and has caused significant economic loss, representing a serious public health problem in many developing countries. 6 In humans, brucellosis behaves as a systemic infection with a very heterogeneous clinical spectrum. The most frequent symptoms are fever, chills or rigors, malaise, generalized ache, headache, and fatigue. The prevalence and pattern of complications depend on strain of brucella infecting the individual, age of the patient, and duration of disease. 7 Gastrointestinal, skeletal, cardiovascular, genitourinary, and hematological manifestations are well known. Neurobrucellosis, peritonitis, pericarditis, and pancytopenia are unusual manifestations of brucellosis. 8, 9 If the disease is not well recognized and not included in the differential diagnosis, a treatable disease will be missed. 9 In men, various genitourinary infections including epididymo-orchitis (EO), prostatitis, cystitis, pyelonephritis, interstitial nephritis, exudative glomerulonephritis, renal and tes-Este é um artigo Open Access sob a licença de CC BY-NC-ND ticularabscess,andseminalvasculitishavebeenattributed to brucellosis. The most frequent genitourinary complication of brucellosis is EO, affecting 2-20% of males with brucellosis, [10] [11] [12] anditwasirstdescribedbyHardyasacause of granulamatous orchitis in 1928. 13, 14 The testes or epididymisisiniltratedwithlymphocytesandplasmacells,and thereisanatrophyoftheseminiferoustubules. 8 Although theprognosisofbrucellarepididymo-orchitis(BEO)isusuallygood,delayindiagnosisorinappropriatemanagement may result in serious complications, such as testicular abscess,whichmayrequireorchiectomy. 10 In the present study, the clinical characteristics, treatment,andinaloutcomesof27patientswithBEOarepre-sentedandcomparedwithmalepatientswithoutEO.
MATERIAL AND METHODS
ThisstudywasretrospectivelycarriedoutatDicleUniversity Medical Faculty Hospital, Department of Infectious Disease and Clinic Microbiology, between Janu-ary1998andDecember2006.Ourhospitalisthelargest (1090beds)inthecityofDiyarbakirinthesoutheastern AnatoliaregionofTurkey.
Deinitivediagnosisofbrucellosiswasmadebyisolation ofBrucellaspp.frombloodcultures.Intheabsenceofpositive bloodculture,presumptivediagnosiswasmadeserologically by positive serum standard tube agglutination test together with compatible clinical signs and symptoms of brucellosis, such as fever, sweating, arthralgia, hepatomegaly, and splenomegaly. 8 Among these patients with brucellosis, the diagnosisofepididymitisorEOwasbasedonclinicalsymptoms (scrotal enlargement, swelling, pain or tenderness not duetoothercauses),andultrasonographicexamination.
SignificanttitersweredeterminedtobeaWright'sag-glutination≥1/160.Thefollowingprotocolwasfollowed for blood cultures. Two samples of blood (10 mL each) were inoculated into BACTEC bottles and incubated in the non-radiometric semiautomatic BACTEC 9240 system(Becton-Dickinson,DiagnosticInstrumentSystems, USA)for30days.Whenapositivebottlewasdetected,a Gramstainofthebrothwasperformed,andaportionof thefluidwasculturedagainonto5%sheepblood,brucella and eosin-methylene blue agar. These subcultures were incubated at 37 o C in 5% CO 2 atmosphere for 24-72 hours.Smearsfromcoloniesthatgrewwerestainedwith Gram stain. The isolates of Gram-negative coccobacilli wereidentifiedwithuseofconventionalbiochemicaltests (e.g., motility; oxidase, catalase, and urease tests; effect to glucose and production of H 2 S), and Sceptor system (Becton-Dickinson,Maryland,USA).
Mumps, testicular malignancies, and other bacterial infectionswereexcludedby:absenceofhistoryofparotitis,genitourinarytractdiseaseandmanipulation,urethraldischarge,andsexualexposure;normalserumamy-lase, lipase, alpha-fetoprotein and beta human chorionic gonadotropin levels and negative scrotal ultrasonographic indingscompatiblewithtestistumor.
Basedonthesystemicdiseasedurationfromthebeginningtoadmissiontohospital,patientswereclassified asacute(lessthantwomonths),subacute(2-12months) andchronic(>12months). 16 Age,durationofsymptoms at admission, history of ingestion of raw milk or milk products,clinicalsymptoms,resultsofphysicalexamination,laboratoryresults,antibioticsadministered,andthe durationoftreatmentwererecorded.Inaddition,white bloodcellcount(WBC),erythrocytesedimentationrate (ESR),rheumatoidfactor(RF),C-reactiveprotein(CRP), blood chemistry profile, and urine analysis were performedinallpatients.
Several approaches were used for treatment in these patients:Tetracycline(500mg/6hPO)ordoxycycline(100 mg/12hPO)for45daysplusstreptomycin1g/dayIM)for the irst 21 days. Doxycycline (100 mg/12h PO) plus rifampicin(15mg/kgPO)for45days.Weusedbothofthem intreatmentofourpatients.
Patientswerefollowedupfortnightlyuntiltheendofthe treatmentperiod,monthlyforthreemonths,andthereafter everythreemonthsforoneyear.Relapsewasassessedbya recurrenceofsymptomsandsignsofthedisease,apositive bloodcultureorrisingantibodytiteraftertreatment,inthe absenceofre-exposuretoinfection.
DataobtainedwereanalyzedusingtheStatisticalPack-agefortheSocialScience(SPSS)forWindows,version11.0 software (SPSS, Chicago, IL, USA). Student's t-test was applied for comparison of means and chi-square test for comparison of proportions. A p value of < 0.05 was acceptedassigniicant. Of the 27 patients with BEO, the onset of symptoms wasacutein22patients(81.8%),subacuteinfourpatients (14.8%),andchronicinonepatient(3.7%).Themeanad-missiontimewas11.8±7.3daysinpatientswithBEOand 10.2±5.9daysinpatientswithoutEO,whichisnotstatistically signiicant (p = 0.244). The symptoms reported at admission are shown in Table 1 . None of the patients was asymptomatic.Fever,scrotalpainandswelling,andscrotal rednesswerethemostcommonsymptoms.Headache,lack ofappetite,abdominalpainwereseeninpatientswithBEO more than without EO (p = 0.022, p = 0.001, p < 0.0001 respectively).Urinarysymptoms(dysuria,haematuria,frequencyorurgency)wereseeninsixpatients(22.2%).
RESULTS

In
LaboratoryindingsofpatientsareshowninTable2.ESR, WBC, and CRP levels were measured in all patients. ESR ranged from 9-81 mm/h (median, 44 mm/h), 25 patients (92.9%)hadESR>20mm/handtwohadESR<20mm/h. CRPlevelswerehigh(mean71±21.7mg/dL;range, WBCs/mm 3 )wasfoundin10patients(37%)andleucopenia(<4600WBCs/mm 3 )intwopatients(7.4%).Thrombocytopenia (< 142000 platelets/mm 3 ) was discovered in six patients (22.2%). Urine analysis was available before treatmentinallcases;insix,theanalysiswasabnormal.All patients underwent the Rose-Bengal test; the results were positive for all of them. Also standard tube agglutination testingofinitialsampleswascarriedoutinallpatientsandallof them were positive for brucella antibodies (titer, ≥ 1/160). Twoormorebloodculturesweredrawnunderidealconditions in 17 patients (62.9%). Cultures of blood specimens from10(37%)ofthe27patientswithEOwerepositivefor Brucella spp. and 12 patients with negative blood cultures had received antibiotic therapy previously. Routine urine cultures were taken from all patients in order to rule out othergenitourinaryinfections.Nogrowthwasdetectedin urinecultures.
Whenwecomparedclinicalandlaboratoryindingsof the patients; young age, high CRP level, and leukocytosis werestatisticallysigniicant(p=0.005,p=0.014,p<0.0001 respectively).
Scrotalultrasonographywasperformedonallpatients. Of the 27 patients, 14 patients (51.8%) had unilateral involvementoftestisandepididymis,sevenpatientshadunilateral involvement of testis and only four had unilateral involvement of epididymis. Two patients had bilateral involvement.Testisenlargementwasfoundin10patients,and six presented hydrocele. Increased vascularization was de-tectedin22patients(81.8%).
All patients received combined antibiotic therapy. Be-forethediagnosisofBEO,fourpatients(14.8%)weretreated with different antimicrobial treatments. Eight patients (29.6%) had been given antibiotic for brucellosis before admission.Oncethediagnosiswascorrectlyestablished,all the patients were treated for 45 days. Duration of therapy variedaccordingtoclinicalresponseandthepresenceoffocaldisease.Atotalof16patients(59.2%)receivedacombinationoforallyadministereddoxycycline(200mg/day)for 6-8weeksplusstreptomycin(1g/day)fortheinitial21days. Elevenpatients(40.8%)receivedacombinationofdoxycycline (200 mg/day) plus rifampicin (600-900 mg/day) for 6-8 weeks. There was an improvement in all patients; the feversubsidedin3-7days,andtherewaslocalregressionof thescrotalenlargement.
Forthe20patientswhowereadmittedasinpatients,the mediandurationofhospitalstaywas9.1±4.2(range,5-21) days; most (17 patients, 62.9%) stayed for 6-10 days and fourpatients(14.8%)hadahospitalstayof>10days.Orchiectomywasnotrequiredforanyofthepatients.Relapse occurredinonepatientwhowasdiscontinuinghistherapy.
DISCUSSION
The incidence of brucellosis has increased during recent yearsduetotheinabilitytocompleteitseradicationamong theanimalsofTurkey,especiallysheepandgoats. 4 Inourre-gionthemostcommonetiologicalagentforbrucellosisisB. melitensis. 17 OurhospitalislocatedinsoutheasternAnatolia ofTurkey,wherethemajorityofthepopulationusuallycon-sumesunpasteurizeddairyproductscollectedfromvillages.
Human brucellosis is diagnosed on the basis of epidemiologicalandclinicalindings,andbacteriologicalandserological tests. Symptoms of the disease may mimic many ofthediseaseandshowvariedmanifestationsofacuteand chronic infection. Complications of brucellosis sometimes mayleadtomisdiagnosis.
GenitourinaryinvolvementisrareandEOisoneofthe manifestationsofbrucellosis.Brucellosisisarelativelycom-moncauseofBEOingeographicareaswhereB. melitensisis endemic. 18 TheincidenceofBEOisestimatedat2-20%. 10, 11, 14 In the endemic regions this rate is high, 14, 19 Khan et al. 20 reported that 35% of the cases of EO in their series were causedbybrucellosis.Patilet al. 21 reportedarateof6%and thestudiesfromTurkeyreportedthattheratewas5.5%and 12.7%intheirseries,respectively. 18, 22 InanotherstudyKhan investigated100patientswithbrucellosisandfoundarate of 6%. 23 In the present study, EO occurred in 8.9% of all patientsandin18.8%ofthemalepatientswithbrucellosis. Thisresultwassimilartothatreportedbyothers. [22] [23] [24] Whenthedistributionofcasesaccordingtothemonths oftheyearwasexamined,anincreasewasseeninthespring and summer months, possibly due to increased consumptionofmilkandfreshcheeseinspring.Severalstudieshave reportedaseasonalvariationinbrucellosisinTurkey. 4, 17 As canbeseeninFigure1,ofthe27patientswithBEO,77.7% wereseeninspringandsummer.
Brucellosiscanoccuratanyagebutthemostcommon age group involve adolescents and young adults. 12, 17 In the present study, the mean age of patients with EO was 28.2 yearsandtheyweresigniicantlyyoungerthanthepatients withoutEO,andthiswassimilarwithotherstudies. 11, 13, 14, 20, 22 ItappearsthatBEOoccursmostcommonlyinyoungmales. Thisresultclearlyshowshowtheagerangerelectsthemagnitudeofthesocio-economicandculturalimpactofbrucel-losisinourregionandinTurkey.
Most of our patients (81.8%) had an acute brucellosis when EO occurred and this was similar with other studies, 11, 13, 22 exceptone. 25 Scrotalpainandswelling,scrotal rednessandfeverwerethemostcommonsymptomsand theseweresimilartotheliterature. 11, 13, 20, 22, 25 Urinarysymp-tomswereseenin22.2%ofourpatients,thisratewas31% in Colmenero et al., 2 47% in Akinci et al., 22 and 69% in Kahnet al. 20 studies.Ontheotherhand,theratewaslower inotherstudies. 10, 11, 13, 25 Abnormalbloodtestresultsareusuallymildandnonspeciic.Thehemoglobinlevelmaybelowerasaresultof prolongedinfection,andamoderatelyelevatedESRisfound inmostcases.Liverfunctiontestsdiscloseamildtomoderate increase in the hepatic transaminases serum levels. 11 Leukocytosis and high CRP levels are the signiicant laboratory indings in our study. Leukocytosis has been usually reported as not being a typical feature of brucellosis, but itwaspresentedasanimportantfeatureofBEOinsome studies. 20, 26 On the other hand, leukocytosis was detected atlowerratesinsomestudies. 10, 13, 22 HighCRPlevelisalso signiicant in Akinci et al. study. 22 However, as far as we know, no studies have investigated CRP level except this studyintheliterature.
Since most patients had used antibiotics effective on brucella infection before they were admitted to our hospital, the rate of isolation of microorganism from blood culturewasfoundtobelow.Only37%ofourpatientshad positivecultureforBrucella spp.,mostlybeingB. melitensis.ThisratewassimilartoYurdakulet al. 10 study,butlower thantheotherstudies. 2, 11, 22, 24 This study was not designed to analyze the ultrasound features of BEO but ultrasonography plays an important role in the diagnosis, assessment, and management of patients. 26 Itisusefultoenabletheexclusionofthepossibility ofabscessortumorbeforeestablishingtheprimaryclinical diagnosis.UnilateralEOisthemostcommongenitourinary complicationofbrucellosis.Infectionthatislimitedtothe testisisrare;theepididymisisusuallyinvolvedinpatients whohaveacuteinlammation.Ofthe27patients,92.5%had unilateralinvolvementandmostofthemhadEO.Thisresult werecompatiblewiththeliterature. 11, 13, 14, 20, 22, 27, 28 Thepercentageoftherapeuticfailureorrelapseranges from0%to40% 10, 11, 13, 20 andtheneedfororchiectomyfrom 0%to5.1%. 10, 11, 13, 24 Theoverallpercentageoftherapeutic failure or relapse in the present study was 3.7%, with no patient requiring surgery. Our results were similar to the literature.Ontheotherhand,wedidnotindsigniicant differencesintherateoftherapeuticfailureorrelapsebetween the patients treated with doxycycline plus streptomycinandthosetreatedwithdoxycyclineplusrifampicin, asintheotherstudies. 2, 11 CONCLUSION Thefrequencyofbrucellacomplicationsisvariableindifferent age groups in Turkey. The most frequent complicationofbrucellosisisosteoarticular,followedbycutaneous, genitourinary,nervous,andothercomplications.Brucellosis must be considered as a cause of orchitis in especially en-demicregionslikeTurkey.UnilateralEOisthemostcommongenitourinarycomplicationandmostofthecasesoccurbetweenthesecondandthirddecade.Headache,lackof appetite,abdominalpain,leukocytosisandhighCRPlevels arethesigniicantindings.Allpatientsrespondtomedical managementverywell.
Since brucellosis is a preventable disease, knowledge and early diagnosis of the complications are especially important.Therefore,populationeducationandmedical precautionsarenecessarytopreventtheharmfuleffects of brucella and its complications. In addition, primary healthcarephysiciansinendemicregionsmustrecognize that brucellosis is an infection which may involve almost anyorgansystemandwhichmayvarymarkedlyinitsclinicalpresentation.
